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Abstract 
Nowadays fostering creativity constitutes an important educational goal, even though teachers notice some difficulties to identify 
in their students abilities related to the creative thinking. In order to overcome such difficulties teachers should be enabled to 
apply easy-to-administer tests which allow them to assess students’ creativity levels. The purpose of this study was to devise an 
easy multiple-choice instrument aimed at evaluating the main mechanisms underlying students’ creativity. A large sample of 
students attending Primary and Secondary Schools in South Italy were involved. For each age-level an online test was 
administered. The test consisted of three sections corresponding to the three mental operations identified by the WCR model 
(Antonietti and coll., 2011a). The widening process (subtest A) concerns the tendency to generate many ideas. The connecting 
process (subtest C) refers to the capacity to combine different elements in unusual ways. The reorganizing process (subtest R) 
consists of changing the perspective and inverting relationships among elements. Results suggested that the test is suitable to 
evaluate the three mental operations involved in creative thinking. In addition, ANOVAs showed some significant age-level 
differences in widening, connecting and reorganizing abilities, even though a clear developmental trend failed to emerge. 
Findings supported the evidence that creativity is multidimensional and that the mental mechanisms involved are affected by age- 
and context-related variables in different ways. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
A great body of research emphasized the importance of being creative individuals in order to deal with the  
 
 
   * Paola Pizzingrilli. Tel.: +39 02-7234-2284 
E-mail address: paolapizzingrilli@yahoo.it  
5 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014
585 Paola Pizzingrilli et al. /  Procedia - Social and Behavioral Sciences  191 ( 2015 )  584 – 590 
challenges of everyday life (Runco, 2004; Runco and Richards, 1997; Rickards, 1999; De Brabandere, 2005). The 
great changes of modern society gradually favoured the involvement of creativity in different fields. Recently the 
United Nations Educational, Scientific and Cultural Organization (UNESCO) and the United Nations Development 
Programme (UNDP) drafted a Creative Economy Report focused on creating “new development pathways that 
encourage creativity and innovation in the pursuit of inclusive, equitable and sustainable growth and development” 
in the regions of Global South (2013). The economic crisis induced companies to manage a great number of 
difficulties using limited resources and introducing new employment contracts. In the organizations, effective 
leaders must be able to solve problems using creative thinking and employing their imagination to drive the change 
(Puccio and coll., 2011). Social and cultural changes also invested the field of education. Particularly, schooling is 
the privileged place where individuals’ creative abilities can be fostered (Cropley, 2009; Runco, 2004; 2008). As 
Antonietti and Cesa-Bianchi pointed out (2003), it is important to consider two different aspects of school 
environment. The first one is related to the situations that can enhance or inhibit students’ creative potential. The 
second one is related to the teachers, meant as “agents of change” by Tan and Majid (2011). They have a crucial role 
because they are requested to suggest situations that stimulate critical and creative reasoning, to favour independent 
learning, and to represent a creative model by which students draw their inspiration. A very crucial question arises 
from the relation between creativity and education: do school systems modify their structure to favour the 
development of students creativity? In the UK the NACCCE (National Advisory Committee on Creative and 
Cultural Education) drew up a report providing specific recommendations on the National Curriculum and also 
including general guidelines to promote creative education. First, teachers have to encourage students “to believe in 
their creative potential, to engage their sense of possibility and to give them the confidence to try”; moreover, 
educators help pupils “to discover their own creative strengths” and, finally, must foster “curiosity” and 
“imagination” (1999, p. 104-105). In Scotland the HMIE (Her Majesty’s Inspectorate of Education) stated that 
promoting creativity in the schools is a good practice and also in this case the importance of encouraging specific 
behaviours as autonomy, authenticity, openness and respect was stressed (2006). To summarize, there is a general 
agreement about the advantages of the education of creativity and the importance of developing it in the school 
environment. Various studies analyzed teachers’ perceptions about creativity and general results demonstrated that 
teachers recognized that facilitating creativity has a positive impact on learning and everyday life situations. On the 
other hand, a general difficulty to create situations that stimulate creativity emerged (Diakidoy and Kanari, 1999; 
Kampylis and coll., 2009). This may be due to the constraints of formal education that do not allow teachers to 
propose alternative activities to students. In addition, teachers reported a lack of specific training aimed at enhancing 
students’ creativity. Often teachers received a structured training only on a specific domain (for example, geography 
or math) so that they did not have the competencies to teach creative strategies in their classrooms. Even though they 
had an adequate knowledge about the concept of creativity, they often reported the lack of instruments to evaluate 
students’ creativity. The perception of such a discrepancy between the theory and the instructional practice reflected 
the great debate around the definition of creativity and the different theoretical positions that attempt to find a 
univocal answer. Recently some authors (Giorgetti e coll., 2009; Antonietti e coll., 2011b) tried to integrate the main 
classical perspectives concerning creativity (Guilford, 1950; Mednick, 1962; Wertheimer, 1959), as well as more 
recent contributions. The resulting model (WCR model, Antonietti and coll., 2011a) assumed that the creative 
process consisted of three mental mechanisms, corresponding to the three main principles underlying the classical 
theories: 
 
x the ability to have an open mind, generating a wide number of different ideas (Widening); 
x the ability to create unusual combinations between different and known ideas (Connecting);  
x the ability to catch and restructure new properties of a given situation with the idea to assume a different 
perspective (Reorganizing). 
 
Table 1 resumes the main characteristics of the WCR model. 
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   Table 1. A synthesis of the WCR model 
Mental operation What How  Example (items selected from the 
WCR test) 
Widening Mental 
perspective 
- producing a lot of different ideas and widening 
your point of view 
 List all possible uses of a BOOK 
 
Connecting Disparate 
elements 
- establishing relationships and combining 
different elements, going beyond superficial 
similarities and differences 
 Quote all things that you think are 
related to MOBILE  
 
Reorganising Mental field - decontextualizing the elements of a situation to 
catch useful properties with the aim to get new 
reconfigurations 
- restructuring and changing point of view 
 What would happen if colours did not 
exist anymore?  
 
 
 
An application of the WCR model was tested on children attending Primary School (Giorgetti and coll., 2009; 
Antonietti and coll., 2011b). The test consisted of nine items, three for each mental operation which was assessed. In 
order to evaluate the abilities of children according to the age-related changes, two different versions of the test, 
corresponding to two school levels, were created. The “junior” level is for the first and second year of the Primary 
School, whereas the senior level is addressed from the third up to the fifth year of Primary School. In addition a 
multiple-choice and an open-ended forms were devised for each level. This double version allowed teachers to 
evaluate creativity according to their educational objectives. The multiple-choice version was suitable when teachers 
were interested in knowing the starting level of creativity if they apply a creativity programme and then retest 
children in order to verify whether any change occurred. The open-ended version provides testers qualitative and 
specific information to catch possible change in the way children reason. Concerning the multiple-choice version, 
results showed that younger children tended to choose the answers more related to the function or to the context of 
the introduced stimuli. Few subjects chose the answers that introduced abstract or unusual concepts. Results of 
open-ended version showed a greater variety of answers along a continuum from general, concrete, usual to specific, 
abstract and unusual concepts. Moreover, respondents used different expressive modalities, often combining verbal 
and graphical codes. 
The present paper reports further application of new versions of the test based on the WCR model in different 
school grades. To this purpose, a version of WCR test for Secondary Schools was devised to evaluate students’ 
creativity. According to the WCR model, we hypothesized that creative potential is the resulting of widening, 
connecting and reorganizing operations. The second hypothesis concerns the assumption that creative abilities do 
not follow a linear trend because they have a different impact across age-levels. Existing literature stressed the 
multidimensional nature of creativity (Feldhusen and Goh, 1995; Kim, 2006; Simonton, 2000) and the impact of 
cultural and social variables on of the mechanisms related to this construct (Rudowicz and coll., 1995; Runco and 
Pritzker, 1999; Sharma and Rastogi, 2009; Chien and Hui, 2010). Accordingly, it was hypotesized that creative 
abilities do not follow a linear trend. 
2. Methods 
2.1. Participants 
A total of 1,119 students (509 males, 610 females) participated in the present study. The whole sample attended 
public schools in the Caltanissetta and Ragusa provinces (Sicily). Data about the age of the sub-samples are reported 
in Table 2. 
Table 2. Number of students and age according to school levels. 
School level N Mean age SD 
1st Grade Primary School 348 6.25 0.39 
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4th Grade Primary School 374 9.33 0.38 
2nd Grade Low Secondary School 131 12.28 0.50 
2nd Grade High Secondary School 111 15.19 0.47 
4th Grade High Secondary School 155 17.33 0.53 
 
2.2. Measures 
2.2.1. The WCR test 
 
The WCR test (Antonietti and coll., 2011) is a multiple-choice test consisting of three subtests that investigate 
Widening, Connecting and Reorganising abilities. In the Widening subtest the respondent is requested to choose one 
answer among four alternatives. An example of item is the following: “In your opinion a book can be used: (a) to 
read; (b) as a step; (c) to crush mosquitos; (d) as an umbrella”. In the Connecting subtest the respondent is requested 
to choose one or more elements to associate with a given word or situation and then to provide a brief motivation.  
In the Reorganising subtest three hypothetical situations are proposed. The respondent is requested to choose one 
answer among different alternatives. For example, a picture representing a mother with her child around a table is 
presented. Participants are requested to choose a scene among four alternatives to complete it. In addition, 
respondent is asked to write a brief story according to the chosen situation. Concerning scoring procedure, a score 
that varies from one (not creative) to four (very creative) is assigned to each response. Additional answers as 
motivations and quality of story are rated by experts according to specific criteria (they were not considered in this 
study). The total WCR score is obtained by the sum of the three subtest scores. According to the structure of WCR 
test described above, two new versions, besides the previous two versions for Primary School, were devised, 
respectively for Low and High Secondary School using more complex stimuli and different situations. 
2.3. Procedures 
The test was administered online using Google Drive. A small group of local psychologists was trained about 
administration procedures. The test was administered individually in the first grade of Primary School and in group 
in the other ones. 
The test session took place in a computer lab under the supervision of a psychologist. Before testing, participants 
were assured they would not be evaluated so that they felt themselves free to answer. No limitations of time were 
provided. Responses were anonymous. 
3. Results 
 
Table 3 shows mean scores and standard deviations of each school level recorded in the subtests and the total 
WCR score. All scores followed a fluctuating trend except the Widening ability. 
                           Table 3. Mean scores and standard deviations (in parentheses) of all WCR measures. 
School Level W C R Total WCR  
1st Grade Primary School 4.29 (1.52) 16.30 (2.27) 5.73 (1.86) 26.29 (3.38) 
4th Grade Primary School 4.71 (1.52) 12.23 (3.04) 5.91 (1.66) 22.85 (4.29) 
2nd Grade Low Secondary School 5.04 (1.78) 12.22 (2.93) 7.18 (1.26) 24.44 (4.04) 
2nd Grade High Secondary School 5.46 (1.41) 14.25 (3.15) 6.46 (2.03) 26.17 (4.27) 
4th Grade High Secondary School 5.72 (1.43) 15.06 (3.43) 6.46 (1.92) 27.23 (4.67) 
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A one-way ANOVA was computed assuming the school levels as independent variable and the creative 
performances in WCR test as dependent variables. Differences in mean scores emerged in all subscales (Widening: 
F(4) = 29.665, p <.001; Connecting: F(4) = 107.064, p < .001; Reorganising: F(4) = 18.059, p < .001) and in the 
overall performance (WCR: F(4) = 48.393, p < .001). Multiple comparisons (Sidak correction) revealed that: 
x there were significant group-related differences in Widening and Connecting abilities except between the two 
High Secondary School groups and between the 4th Grade of Primary and the 2nd Grade of Low Secondary 
Schools; 
x concerning Reorganising ability, no difference emerged between the 2nd and 4th High Secondary School 
grades. Also Low Secondary School students did not perform differently from those attending the 2nd Grade of 
High Secondary School. 
Spearman’s rho coefficients were calculated in order to test correlations between the subtests and the overall 
creativity score. As reported in Table 4, positive, but low, correlations between all the three operations emerged and 
Connecting was particularly correlated to the total score. 
 
     Table 4. Correlations between Widening, Connecting, Reorganising subtests and the total WCR  score. 
 W C R WCR 
W  .039 (ns) .141 (p < .001) .426 (p < .001) 
C   .036 (ns) .786 (p < .001) 
R    .501 (p < .001) 
WCR     
 
 
4. Discussion 
The present paper proposed a practical application of a comprehensive theoretical model that encompasses  the 
most known traditional approaches to creativity. Factorialism, Associationism and Cognitive Psychology 
contributed to define the characteristics of the creative process, but each perspective offered a specific view of this 
construct. As Runco and Acar noticed (2012), the concept of divergent thinking – proposed by Factorialsim – is 
related to originality but it is not a synonymous with creativity. Even though originality is necessary for creativity it 
is not sufficient to explain the creative phenomenon. Accordingly, “creativity tests are not tests of creativity but they 
are estimates of the potential for creative problem solving” (p. 72). For this reason, the WCR test tried to take into 
account the different processes involved into the creative act. The brief procedures of administration and scoring 
made this test easily employable by professionals and teachers. 
Moreover, the WCR test represents an alternative to the traditional instruments that generally include activities 
scarcely related to everyday life and that tended to stimulate the use of repetitive strategies. Even though the results 
of this study confirmed that each subtest measured a specific mechanism, it is undoubtedly that certain situations 
presume the activation of more abilities. For example, a task can stimulate primarily individuals' ability to connect 
remote ideas and concepts but it also requires people to widen their point of view in order to analyze and then to 
transform the starting situation. Assuming these considerations, each item of the WCR test was designed to 
investigate the prevailing ability required to solve a given task together with other mechanisms less implicated. The 
results presented here supported the assumption that creativity is different from other abilities as intelligence 
(Sternberg, 2003). It was not possible to establish a developmental trajectory of creativity for different reasons. In 
the first place, creativity cannot be referred to a general construct. Even though widening, connecting and 
reorganizing are three key operations, other elements might play a crucial role into the creative act. Moreover, the 
traditional position that considered creativity as an innate talent related to specific domains was replaced with the 
notion of creativity as human heritage that may be fostered in all individuals (Antonietti and Cesa-Bianchi, 2003). 
As a consequence, many internal and external variables can influence such process of implementation. School 
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environment is an educative agency which plays a role, since children spend a consistent part of their life in schools. 
The questions about how and why creativity pervaded scholastic curricula need further investigations. 
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